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School’s In for
Summer
While many of her classmates were wait-
ing tables at restaurants during the sum-
mer of 2004, Alicia Smith was in an
NIEHS lab investigating how exposure to
sodium arsenite regulates the procarcino-
genic and proinflammatory enzyme
cyclooxygenase 2. Smith, then a rising
senior at Orange High School in Hills-
borough, North Carolina, is one of hun-
dreds of high school, undergraduate, and
graduate students nationwide who have
participated in a paid summer student
research fellowship supported by the
NIEHS or the Community Outreach and
Education Program of one of a number of
NIEHS centers around the country.
According to the sponsors and partici-
pants, these fellowships play an important
role in exposing students to real-world sci-
ence and encouraging them to pursue
careers in environmental and biomedical
research or health care.
Summers of Discovery
The NIEHS Summers of Discovery pro-
gram was launched in 1989 as a way to
give talented high school, undergraduate,
and graduate students, as well as high
school and college faculty, a more in-
depth exposure to the world of scientific
research. Each year the program accepts
40–60 people from a pool of as many as
1,000 applicants. Participants are selected
by scientific mentors from the NIEHS
Division of Intramural Research according
to the applicants’ area of interest and
experience. Together they design and con-
struct a research project to be carried out
over a period of 8–12 weeks. Participants
are paid a salary based on their level of
education and experience. 
At Summers of Discovery, students are
exposed to the latest biochemical, molecu-
lar, and analytical techniques in their cho-
sen field. Activities are usually done in
conjunction with ongoing research at the
NIEHS. The research is supplemented by
a series of weekly seminars at which insti-
tute scientists present overviews of their
work. At the end of the summer, students
participate in a poster session where they
display the results of their research and
respond to questions as though they were
at a national scientific society meeting.
“The work these students do most def-
initely furthers research at the NIEHS,”
says Charle League, the institute’s coordi-
nator of Summers of Discovery. “It’s a
way to excite up-and-coming students
about science and to grow the future
research pool. Some end up staying on [at
the NIEHS] to work part-time or return
at a later date as full-time employees.”
Mike Humble, now a health science
analyst with the NIEHS Division of
Extramural Research and Training, partic-
ipated in the program for two summers as
a high school chemistry teacher. “Sum-
mers of Discovery was a tremendous expe-
rience for me,” Humble says. “It gave me
a new perspective on how science applies
to real-world research. When I went back
to the classroom, I made sure my students
understood why they were doing what
they were doing. I taught them how to
troubleshoot when things went wrong in
their research.”
Faculty researchers who participate at
Summers of Discovery say the experience
benefits them as well. Joan Roberts, a pro-
fessor of chemistry at Fordham University
in New York City, points to two valuable
aspects of the program. “First, it has been
essential to my research career,” Roberts
says. “I simply would not have been able
to conduct the level of research in macular
degeneration and cataracts without the
equipment and support of the Laboratory
of Pharmacology and Chemistry at
NIEHS. Second, my undergraduate stu-
dents in both the sciences and liberal arts
have directly benefited from my collabo-
rative research projects and my knowl-
edge of cutting-edge research gleaned
from seminars conducted during the
Summers of Discovery. My students,
although initially handicapped [by a lack
of science background], have been
accepted and successfully completed
graduate science and medical programs in
the top universities in the U.S. as a direct
result of their undergraduate research
program aided by the NIEHS Summers
of Discovery program.”
Marine Studies at Mount Desert
Island
Maine’s Mount Desert Island Biological
Laboratory (MDIBL)—which houses the
Center for Membrane Toxicity Studies,
one of the NIEHS Marine and Freshwater
Biomedical Sciences Centers—offers sum-
mer research fellowships to approximately
12 high school students and 25 undergrad-
uates each year. The high school students
come from Maine, while undergraduates
are recruited from all over the nation.
Most are from small colleges or mid-sized
universities that don’t have strong science
programs. Half of the out-of-state students
are racial minorities, a group that histori-
cally has been underrepresented in the sci-
entific profession. 
Started more than a century ago as a
summer research program for the Tufts
University School of Biology, MDIBL
now operates as an independent, year-
round research laboratory. In summer,
the lab’s 7 full-time investigators and
more than 50 seasonal investigators from
around the country mentor the summer
interns. Out-of-state students, who are
funded by the National Science
Foundation, focus on studying marine
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No ordinary summer job. The Summers of Discovery program at the NIEHS offered Marcia
Sutton the chance to build her investigative skills in the Laboratory of Experimental Pathobiology.molecular physiology. Maine students,
who are funded through the NIH and the
Center for Membrane Toxicity Studies,
study functional genomics in marine
species. Examples of research projects
have included factors of neurogenesis in
the American lobster and transcriptional
factor expression in the kidney of the
adult skate.
As with Summers of Discovery, stu-
dents at MDIBL attend seminars given by
scientists who speak about their specific
areas of research. High school students
receive four days’ training at the beginning
of the program to place their research in a
broader scientific context. At the end of
the session, students present their findings
using PowerPoint slides.
“For high school students, the greatest
benefit is that it opens a window to bio-
medical research that they may not get in
school,” says Michael McKernan, director
of education at MDIBL. Most high school
science classes aren’t equipped to do mole-
cular biology or study gene expression, he
explains. Further, the program helps stu-
dents plan their future by exposing them
to teachers from different colleges where
they might apply.
“For college undergrads, the program
helps build their scientific repertoire in
preparation for grad school,” McKernan
adds. “They can get listed as coauthors on
peer-reviewed papers. They get good rec-
ommendations for advanced degrees or for
a job.”
Farm Health in the Heartland 
In America’s heartland, the University of
Iowa’s Environmental Health Sciences
Research Center funds the Environmental
Health Sciences Institute for Rural Youth
(EHSI). Each summer 15 rising high
school sophomores from small communi-
ties in Iowa participate in this
one-week full-scholarship resi-
dential research program.
(EHSI will be expanded for
summer 2006 to 25 students
from Nebraska, Illinois, Mis-
souri, and Kansas as well as
Iowa if the center is able to
identify additional funding to
augment the existing program.)
The research focus for EHSI
students is on environmental
health problems affecting rural
communities, such as waste
from industrial hog farms, long-
term exposure to pesticides and
fertilizers, and the effects on
lung function of inhaled grain
dust. Students benefit from a
variety of learning activities,
including didactic exercises,
small-group discussion, and
laboratory and field activities. 
Nancy Newkirk, coordina-
tor of the Environmental
Health Sciences Research
Center, says participating stu-
dents gain critical exposure to
science that leads many to pur-
sue science education in college.
“They have declared majors in
such fields as biology, horticul-
ture, global health medicine,
agricultural systems technology,
agronomy, wildlife, and foren-
sic science,” she says. 
Newkirk notes that 2005 will be
the first year any former EHSI stu-
dents will have completed their
undergraduate education, “and that
will give us a picture of their gradu-
ate school and career choices.”
Newkirk hopes some of these stu-
dents will choose careers in environ-
mental science and return to rural
farming communities to contribute
their knowledge about environmen-
tal health.
Cancer Research in Central
Texas 
The NIEHS Center for Research
on Environmental Disease at the
University of Texas M.D. Anderson
Cancer Center, Science Park
Research Division, offers its
Summer Undergraduate Research
Program (SURP) with yet another
focus. M.D. Anderson is one of the
nation’s leading comprehensive
cancer research centers, and the program
at Science Park focuses on providing
undergraduate interns with a chance to
participate in cutting-edge biomedical
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Summer on the beach. Former summer research fel-
low Davin O'Connell (left) examines a little skate—a
marine model for studying xenobiotic transport—at the
Mount Desert Island Biological Laboratory (above).
Summer rocks! Students in the Environmental Health
Sciences Institute for Rural Youth spend some after-hours
time examining fossils exposed by flooding at the Devonian
Fossil Gorge in Coralville, Iowa.research related to environmental causes of
cancer. Local high school students can also
participate in a related program paralleling
the SURP. 
Typically, the summer program includes
15–18 undergraduates from all over the
United States and Puerto Rico, and 4–6
high school students from the communities
of nearby Bastrop and Travis counties.
Summer intern research is supported by the
center and by individual faculty research
grants. In addition, an NIEHS training
grant supports 10 minority undergraduate
interns per year. The student programs
include 10 weeks of hands-on bench
research along with weekly scientific semi-
nars, field trips, social events, and a final
symposium at which interns deliver oral
presentations on their work. 
“The experience gained through train-
ing as a summer intern at the M.D.
Anderson Cancer Center has not only pro-
vided me with the technical skills required
for an occupation in the laboratory, but
also the intellectual stimulation necessary
to pursue a higher-level education as a
research scientist,” says Nora Sanchez, a
recent SURP intern. “Being that cancer
research is the area I plan to pursue during
my graduate studies, the center’s specializa-
tion in cancer has served as the foundation
of my career.” Sanchez is
currently applying to gradu-
ate school with plans to
become a biomedical re-
search scientist.
The center also offers a
paid summer fellowship for
three to five teachers of
kindergarten through twelfth
grade. Teachers of any sub-
ject can work at the center
for four to six weeks, rotat-
ing through center facility
cores, including molecular
biology, cell analysis, and
histology. In addition to
learning about research tech-
niques and goals, teachers
also help the staff of the cen-
ter’s Community Outreach
and Education Program
translate research findings
into age-appropriate educa-
tional materials, including an
environmental health web-
site for students in grades
4 through 8 (http://www.
veggie-mon.org/) and the
Student Cancer Research and
Evaluation Module, a molec-
ular genetics site for high
school students (http://www.
scream.mdanderson.org/).
“My summer spent at Science Park was
a great experience for me and translated
into direct hands-on classroom activities
for my middle school students,” says Elissa
Quintero Adams, a seventh-grade science
teacher at Cedar Creek Middle School in
Bastrop. “It was easy and fun to include
activities and information I gathered as an
intern into my classroom.”
Tomorrow’s Scientists Today
New skills, new perspectives, networking
with mentors and peers—it’s an invaluable
mix for students of any age. Summer
research fellowships supported by the
NIEHS offer students and teachers a
tremendous learning opportunity as well as
a chance to make money. But the payoff
doesn’t end there. These students’ summer
experience directly benefits ongoing scien-
tific research at the host institutions and
benefits the public at large by nurturing
the next generation of scientists and med-
ical practitioners. –John Manuel
Taking Action in
Northern
Manhattan
Residents of Northern Manhattan face
exposure to a multitude of environmental
hazards, ranging from those within the
home (such as lead-based paint, pesticides,
pest allergens, and mold) to a myriad of
neighborhood exposures (including two
sewage treatment plants and six out of
seven of Manhattan’s diesel bus depots).
Communities of Northern Manhattan also
bear a disproportionate share of adverse
health outcomes—including coronary
heart disease and childhood asthma hospi-
talizations—that are potentially linked to
these and other environmental exposures.
Residents of Northern Manhattan have a
rich history of organizing to promote
health and challenge toxic environmental
exposures, but have often lacked access to
the technical and informational resources
to help them understand and prioritize
health risks. Now that roadblock is being
dismantled.
In 1997, community environmental
health focus groups at three Northern
Manhattan sites identified air pollution,
garbage, water quality, asthma, exhaust
from heavy traffic, indoor air quality, and
quality-of-life issues as the most pressing
environmental concerns
for those communities.
Based on these responses,
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Summer break from boring. Jessica Ziaja gets hands-on lab
experience through the Summer Undergraduate Research
Program at M.D. Anderson Cancer Center, Science Park.
Leaders in residence. COEP training helps
build community leaders who can take charge
on environmental issues.
http://www-apps.niehs.nih.gov/
coeprc/summers.cfm
For More Informationthe Community Outreach and Education
Program (COEP) of Columbia Uni-
versity’s NIEHS Center for Environmental
Health in Northern Manhattan, in collab-
oration with community partners West
Harlem Environmental Action and the
Harlem Center for Health Promotion and
Disease Prevention, developed a program
known as Environmental Health Lead-
ership Training (EHLT). 
The goal of the EHLT is for communi-
ty residents of Northern Manhattan and
the South Bronx to improve their capacity
to organize for community environmental
health and justice in New York City. They
do this by learning the scientific and regula-
tory foundation of environmental health
issues affecting New Yorkers, as well as by
learning basic organizing and advocacy
skills to address health disparities in envi-
ronmentally influenced health outcomes. 
Four rounds of this training, which has
been expanded to a 24-credit-hour curricu-
lum, were held between 1997 and 2004.
The structure for each session was a combi-
nation of small group activities and lectures
by Swati Prakash, COEP coordinator and
the central trainer for the EHLT, and guest
lecturers, primarily researchers from the
Columbia Mailman School of Public
Health. The training is designed to convey
sophisticated technical and health informa-
tion while remaining accessible to people
from a variety of educational backgrounds,
literacy levels, and ages. Upon graduation,
leaders are given a 200-page manual with
extensive written and visual resources on all
the issues addressed in the training. 
To date, 85 community leaders have
graduated from the training. Many EHLT
graduates have gone on to play significant
roles in setting public health policy at the
citywide, statewide, and national level.
EHLT participants testified in 1999 at the
U.S. Environmental Protection Agency’s
public hearings on its draft heavy-duty diesel
engines rule to reduce emissions of asthma-
exacerbating diesel exhaust. The presence of
EHLT graduates was, in fact, the sole coun-
terbalance to heavy industry presence at the
New York hearings. Several graduates have
also become key leaders in a successful cam-
paign to pass city legislation to better protect
children from lead-based paint hazards in
the home. Graduates of the most recent
training are currently preparing to launch a
Healthy Homes campaign to address
endemic problems of mold and pesticide
exposures in Northern Manhattan housing. 
The EHLT will continue with a city-
wide workshop in April. The COEP and its
partners also hope to make the training
available to other organizations by next
year. –Swati Prakash
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Headliners Childhood Cancer
NIEHS-Supported Research
Breastfeeding and the Risk of Childhood Leukemia
Kwan ML, Buffler PA, Abrams B, Kiley VA. 2004. Breastfeeding and the risk of childhood
leukemia: a meta-analysis. Public Health Rep 119:521–535.
Leukemia is the leading cause of cancer deaths in children under age 15 in
the United States. Acute lymphoblastic leukemia (ALL) accounted for 78% of
all U.S. childhood leukemia cases diagnosed from 1975 to 1995, while acute
myeloid leukemia (AML) accounted for 16%, according to data from the
Surveillance, Epidemiology, and End Results registry. Recent studies have
suggested that breastfeeding may protect children from developing ALL.
NIEHS grantee Patricia Buffler and colleagues at the University of California,
Berkeley, School of Public Health performed a meta-analysis of the scientific
literature to investigate the effect of short-term and long-term breastfeed-
ing on the risk of childhood ALL and AML. Their results suggest a statistically
significant protective effect for both short- and long-term breastfeeding.
The California team used a fixed effects model to systematically combine
the results of 14 case–control studies addressing the effect of short-term (6
months or less) and long-term (longer than 6 months) breastfeeding on the
risk of childhood ALL and/or AML. The 14 articles contributed 6,835 cases of
ALL and 1,216 cases of AML. The researchers also analyzed studies that both
did and did not adjust for socioeconomic status of the child’s family, a possi-
ble risk factor for childhood leukemia. 
The results showed that children who breastfed longer than 6 months
had a 24% reduced risk of ALL and a 15% reduced risk of AML. Short-term
breastfeeding, similarly, was protective for ALL (12% reduced risk), although
the observed 10% reduction in risk for AML was not statistically significant.
Results for the two subgroups of studies that considered/did not consider
socioeconomic status were not significantly different from the results for the
14 studies combined. Thus, socioeconomic status had minimal influence on
the breastfeeding results, say the authors.
The authors note that “the potential protective effect of breastfeeding
. . . may be more complicated than the current literature suggests.”
Nevertheless, they conclude, the available evidence indicates that, despite
caveats, such a protective effect likely does exist. 